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PROBLEM TCiJrE SOLVED: Jo prevent the reliability of a mask from being reduced due 
to that an adhesivfe squeezed from a pellicle frame deposits a mask surface when the pellicle 
is fixed to the mask by forming a cut part along the outer circumference of the end face so as 
to release the adhesive used for adhesion along the outer circumference direction. 
SOLUTION: The pellicle 10 is pressurized on the side where the pellicle film 1 1 is present 
so as to adhere the end face 12b of the pellicle frame 12 to the face 14a of a mask 14. The 
adhesive 13 applied on the cut part 12c is tightly stuck to the mask 14 to fix the end face 12b 
of the pellicle frame 12 to the mask 14. The adhesive 13 applied on the pellicle frame 12 is 
pressed by the pressure and it is sometimes scattered around the pellicle frame 12. Even in 
this case, since the adhesive 13 is applied only on the cut part 12c inclined from the end face 
12b, the adhesive 13 is scattered only to the outside of the pellicle 10 along the cut part 12c. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pellicle stuck on a mask, in order to protect the 
mask used at the photolithography process which is a part of manufacture method of a semiconductor integrated circuit. 
[0002] 

[Description of the Prior Art] It is the circuit pattern negative used in order that a mask may imprint the circuit pattern of a 
semiconductor integrated circuit on a wafer, and the circuit pattern subject copy which consists of a thin film of shading 
nature is formed on a glass substrate. A circuit pattern is imprinted on a wafer by setting this mask to the wafer upper part, and 
irradiating upper shell ultraviolet radiation, an X-ray, etc. of this mask. 

[0003] If foreign matters, such as dust, adhere on this mask, the shadow of the foreign matter will be imprinted on a wafer as 
it is. Then, since a defect arises to the circuit pattern imprinted on the wafer, the fall of the reliability of a semiconductor 
integrated circuit is caused. In order to prevent such a foreign matter adhering on a mask, a construct with the transparent 
protective coat called pellicle is attached on the field of a mask. 

[0004] Drawing 3 is the partial cross section showing the structure of the conventional pellicle. As shown in drawing 3 , a 
pellicle 30 consists of adhesion material 33 for fixing the pellicle frame 32 for holding in the pellicle film 31 which is a 
protective coat which consists of a transparent member, and the position where only predetermined distance separated this 
pellicle film 31 from mask 34 front face, and the pellicle frame 32 on mask 34 front face. The pellicle film 31 consisted of a 
transparent thin film which consists of a nitrocellulose etc., and has prevented adhesion of the foreign matter from the outside 
of mask 34 front face by being fixed to the position which only predetermined distance separated from the mask front face. 
Moreover, since the pellicle film 3 1 and the mask 34 are separated even when a foreign matter adheres on the pellicle film 31, 
in case it exposes on a wafer, since the foreign matter adhering to the pellicle film 3 1 is defocused, the shadow of this foreign 
matter is not imprinted by the wafer. 

[0005] In case a mask 34 is equipped with such a pellicle 30, the field in which the circuit pattern subject copy of a mask 34 
was formed first the side to which the adhesion material 33 of a pellicle 30 was applied is made to counter, and it arranges. 
And this pellicle 30 is made to stick to a mask 34 by pressure by applying the force from on a pellicle 30 to a mask 34. 
[0006] However, in case such a pellicle 30 is fixed to a mask, the adhesion material 33 will be crushed for the pressure put on 
the pellicle 30, and the part will adhere from on the end face of the pellicle frame 32 on the mask front face of the inside of 
this pellicle frame 32, and an outside, drawing 4 - crushing having had - adhesion -- material - 33 ~ ' ~ a pellicle - a 
frame - 32 ~ the inside -- a mask - 34 -- a front face -- a top -- having adhered - a situation - being shown - typical - a 
cross section -- it is - drawing 5 - a mask -- having adhered - adhesion - material - 33 - 1 - a situation -- being shown - a 
photograph - it is . As shown in drawing 4 and 5, adhesion material 33' which adhered on the mask 34 front face inside the 
pellicle frame 32 deteriorates by basking in the exposure light of an exposure machine, loses adhesiveness, and may move 
near the pattern subject copy of a mask by vibration at the time of conveyance of a mask etc. And when this adhesion material 
33' that deteriorated adhered to the pattern subject copy of a mask 34, the problem that a defect will arise was in the mask 34. 
[0007] In order to solve such a trouble, with technology given in JP,6-19124,A, the pellicle as shown in drawing 6 is offered 
(this drawing 6 shows signs that the opposite side of a mask is equipped with the pellicle to drawing 4 ). That is, slot 41a is 
formed on the end face which counters the mask 43 of the pellicle frame 41, and the pellicle is fixed on a mask 43 by the 
adhesion material 43 with which it filled up in this slot 41a. By adopting such composition, it has prevented adhesion material 
flowing out on the mask 43 inside the pellicle frame 41. 
[0008] 

[Problem(s) to be Solved by the Invention] However, with the structure of a pellicle given in JP,6-19124,A mentioned above, 
there was a problem that it was difficult to adjust the amount of the adhesion material 42 with which it fills up in slot 41a. For 
example, since this adhesion material 42 and mask 43 cannot be completely stuck if there are few amounts of the adhesion 
material 42, it becomes difficult to fully fix a pellicle to mask 43 front face. Moreover, since adhesion material would 
overflow this slot 41a into the whole end face of the pellicle frame 41 in case a pellicle is made to stick to a mask 43 by 
pressure if there are many amounts of the adhesion material 42 conversely, there was a problem that the overflowing adhesion 
material 42 will adhere on the mask 43 of the inside of the pellicle frame 41 and an outside. Moreover, when slot 41a was 
filled up with the adhesion material 43 in this way, since the adhesion area of a mask 42 and the adhesion material 43 was 
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small in the state of drawing 6 , there was a problem that sufficient bond strength was not obtained. 

[0009] Then, in case you fix a pellicle on a mask, when the adhesion material protruded from the pellicle frame adheres to a 

mask front face, let it be the technical problem of this invention to offer the pellicle to which the reliability of a mask does not 

fall. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the pellicle of this invention In 
order to prevent foreign matter adhesion of a up to [ the pattern subject copy formed in the mask front face concerned ] in the 
mask with which the pattern subject copy for imprinting a circuit pattern on a wafer by the photolithography method was 
formed Are the pellicle stretched by the fixed position from the aforementioned mask front face, and become the pellicle film 
which has permeability to exposure light from frame-like structure, and while the periphery section and the other end side of 
the aforementioned pellicle film are stuck with the aforementioned mask, the end side It has the pellicle frame which has the 
notch section for missing the adhesion material used in the direction of a periphery of the aforementioned other end side in the 
case of attachment in the aforementioned periphery direction. 

[001 1] That is, the notch section is formed along the direction of a periphery of the field where the pellicle of this invention 
should be stuck on the mask of a pellicle frame. Since adhesion material can be missed to the method of outside in case a 
mask is equipped with a pellicle by applying adhesion material to this notch section, adhesion of the adhesion material to the 
pattern subject-copy top of a mask can be prevented. 

[0012] In case the pellicle of such composition is adopted, the aforementioned notch section may be the taper side which 
carried out the predetermined angle inclination to the aforementioned mask, moreover, the aforementioned notch section - a 
cross section - it may be circular 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
The <lst operation gestalt> Drawing 1 (a) is the partial cross section showing the structure of the pellicle by the 1st operation 
gestalt of this invention, and drawing 1 (b) is the cross section showing the state where the mask was equipped with the 
pellicle shown in drawing 1 (a). Since the pellicle frame 12 and this pellicle frame 12 for holding the pellicle film 1 1 which is 
a protective coat which consists of a transparent member, and this pellicle film 1 1 in the position which only predetermined 
distance separated from the mask 14 are fixed on a mask 14, the pellicle 10 of this operation gestalt consists of adhesion 
material 13 applied to the end face of the pellicle frame 12. 

[0014] The pellicle frame 12 is a frame which consists of an aluminum containing alloy which has a periphery smaller than 
the periphery of a mask 14. The end side of this pellicle frame 12 is stuck on the front face near pellicle film 1 1 periphery. 
The pellicle film 1 1 is a transparent thin film which consists of a nitrocellulose etc., and the thickness is about 0.8 
micrometers. Moreover, over the perimeter of end-face 12b, the edge which met 12d of peripheral faces of other end side 12b 
of the pellicle frame 12 is cut in the shape of a taper, and is lacked so that it may have the angle of about 45 degrees to 
end-face 12b. Hereafter, it writes notch section 12c [ this slant-face portion ]. And the adhesion material 13 is applied on the 
whole surface of this notch section 12c. 

[001 5] Hereafter, how to equip a mask 14 with the pellicle 10 of such structure is explained. First, as shown in drawing 1 (a), 
the field where the adhesion material 13 of a pellicle 10 was applied is arranged towards field 14a in which the circuit pattern 
subject copy (not shown) of a mask 14 was formed. And a pressure is applied in the direction of A of drawing 1 (a) from the 
pellicle film 1 1 side to this pellicle 10, and end-face 12b of a pellicle frame is made to stick to field 14a of a mask 14 by 
pressure. Then, as shown in drawing 1 (b), when the adhesion material 13 applied to notch section 12c sticks to a mask 14, 
end-face 12b of the pellicle frame 12 is fixed to a mask 14. Thus, if a mask 14 is made to equip with a pellicle 10, since the 
circuit pattern subject copy formed in field 14a of a mask 14 will be covered with this pellicle 10, it can prevent a foreign 
matter adhering to a mask 14. Moreover, in the state of drawing 1 (b), since the pellicle film 1 1 has separated only 
predetermined distance from mask 14 front face, even when a foreign matter adheres to the pellicle film 1 1, the foreign matter 
is defocused in the case of exposure, and the shadow of the foreign matter is not imprinted by the wafer. 
[0016] In addition, in case a mask 14 is equipped with a pellicle 10, the pressure of about 30 kg/cm2 is put on a pellicle 10. 
Therefore, the adhesion material 13 applied to the pellicle frame 12 is crushed by the pressure, and may disperse around the 
pellicle frame 12. Even in such a case, since the adhesion material 13 is applied only to notch section 12c which inclined to 
end-face 12b, the adhesion material 13 only disperses in a way outside a pellicle 10 along with this notch section 12c. 
Therefore, the adhesion material 13 which dispersed can prevent adhering to the circuit pattern subject-copy portion inside the 
pellicle frame 12 in a mask 14. For this reason, the adhesion material which adhered to the mask on the occasion of exposure 
basks in exposure light, loses the adhesiveness, and can prevent poor generating of the mask by adhering to a circuit pattern 
subject copy. 

[00 1 7] The <2nd operation gestalt> Drawing 2 (a) is the cross section showing the structure of the pellicle by the 2nd 
operation gestalt of this invention, and drawing 2 (b) is the cross section showing the state where the mask was equipped with 
the pellicle of drawing 2 (a). The pellicle of a **** 2 operation gestalt is characterized by having the adhesion material 
application side which cut and lacked the edge which met the peripheral face of the end face of a pellicle frame so that the 
cross-section configuration might become circular, and makes other portions the same as that of the 1st operation gestalt. 
[0018] The pellicle film 1 1 is stuck on end side 22a of the pellicle frame 22 of a pellicle 20 like the 1st operation gestalt. 
Moreover, it cuts and the edge which met 22d of peripheral faces of other end side 22b of the pellicle frame 22 is lacked so 
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that the cross-section configuration may become circular, as shown in drawing 2 (a), the adhesion which the edge of this 
pellicle frame 22b cuts and comes to lack - a member - on the whole surface of application side 22c, the adhesion material 
13 for fixing this pellicle 20 on a mask 14 is applied 

[0019] In case a mask 14 is equipped with the pellicle of such structure, you put a pressure on a pellicle 20 like the 1st 
operation gestalt, and make it stuck to a mask 14 by pressure. Then, the pellicle frame 22 is fixed by the adhesion material 13 
on a mask 14. Since the adhesion material 13 is crushed by the pressure put on the pellicle 20 at this time, a part of this 
adhesion material 13 may disperse around the pellicle frame 22. However, in the pellicle 20 of this operation gestalt, since it 
is applied only to adhesion material application side 22c which end-face 22b of the pellicle frame 22 cuts the adhesion 
material 13, and it comes to lack, the adhesion material 13 disperses only in a way outside a pellicle 20. Therefore, since the 
adhesion material 13 can prevent adhering to the circuit pattern subject copy (not shown) formed in the mask front face inside 
the pellicle frame 22, poor generating of a mask can be prevented. 
[0020] 

[Effect of the Invention] According to this invention, in case a mask is equipped with a pellicle, it can prevent the adhesion 
material protruded from the pellicle frame adhering to the mask inside a pellicle frame on a front face. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The mask with which the pattern subject copy for imprinting a circuit pattern on a wafer by the photolithography 
method characterized by providing the following was formed The pellicle film which is the pellicle stretched by the fixed 
position from the aforementioned mask front face, and has permeability to exposure light in order to prevent foreign matter 
adhesion of a up to [ the pattern subject copy formed in the mask front face concerned ] It consists of frame-like structure and 
the end side is the periphery section of the aforementioned pellicle film. The pellicle frame which has the notch section for 
missing the adhesion material used in the direction of a periphery of the aforementioned other end side in the case of 
attachment in the aforementioned periphery direction while an other end side is stuck with the aforementioned mask 
[Claim 2] The aforementioned notch section is a pellicle according to claim 1 which is the taper side which carried out the 
predetermined angle inclination to the aforementioned mask front face. 

[Claim 3] the aforementioned notch section -- a cross section - a circular pellicle according to claim 1 
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SRCti, ^U^/H 0tli»3 0kg/cm2WffiA 
AWt^fL-?.. tatoT, U)9A>yV-i>.\ 2\,zmfe 

timmmis\t. -eojETj^ctoTWUf?^ ^y 
9)vyv-h, 1 2<mw<zmfcth%&tfhh. z<r>x 

o%®£X'i>. mtti3it. mmi2biizntxm 

Lt:Xmi2ciZ0)?t.wmZivX^&t:#>. ftmi 
3ltZ(0Xmi 2cK^T. ^»J^/H 0<D^C 

VX^14tt5tt4 / ^y^;l'7U-A12c0rtffl|<?)IllSS 
a'? yaBKWMcfWrr* i k 2r HKi k h . i 

jst^r-t«)««tttifev\ Whwywmizttmthz 

b lz£ &-7X90>T-&<7)mim<'ZbtfX'Z h . 
[0017] <SI2I!MJ!R> H2 ( a ) li N *%bj<t> 

»2naBBJB«:j:6^y 9 iwmfez^mwmx'h 

0,H2 (b)«H2 (a) <T>^) 9 )V**7 X9 

itztmt: ifitmwmx'b i . #§s 2 ussgjs^ y ^ 
/Hi s ^y^/i^-AcoffiB^mwc&oTtJiSN 
^ifra^wna^k^s <t 5 tzmx^tflffim 
mm&%?z>zbmmbi. tmmftzmm 
i&mbn-b-ti. 

[00l8]^J9>U2 0<7y<V9)l'yU~M,2 2CO- 
igffl2 2 aCli « 1 Hife^ffik Rttt-^y 7/Hi 1 1 
jWttOftttfcilTH*. ^y^7W-JU2 2<0 
ffi«S2 2 b^mi2 2 dlcaofcJK, H2 (a) 
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II ?^2 0 *1X9 1 4±fcBJ^4fcJ&«tt3ttt 1 3 

[00 19] £<9<}:5&1ti&0'<y?/l'£v*? 1 4K 

Wl 3fc±9^U^7k-A2 2* t VX^ 14±fc 

fciO'. Hfttt 1 3*WUIS*i*fc*>. £<3tt*m 
3 o-flW* 'J 7 u-a 2 2 oEHfcfRfW- * 
tfb h . L#>U ^Ute^KO^ U ^ 2 0 fcfc v 

tt*»l 3{i^U^;U7l^-A2 2c0lffiffi2 2b*i 
«9X#>fiT=2r£>fii«tt«M2 2 cCO»JWiS*iT 
V^OT\ 3te^y?^2 0<0^cU>?Rfifc 

LfcV*. iot, «i#ttl 3*^U^7U- A2 2<9 
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